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ROCK MASS RATlNG lBY Bieniawski, 1989) 

I. Strc:nghth of Intact Rode (SR) Acnutl 

UCS\MP•J ">2SU 100-250 50- JOO I 25 -50 I 5 -25 I J. 5 <l 

l.i&ag 15 12 J) I 4 I l I I 0 1 
Z tock Qunlity Design (RQD) [ �27Jn, <25 I 20. 27Jn • 25 -50 I 13. 19Jn • 50 - 75 I 8 - 12Jn • 75. 90 I U • 7Jn • 75 - IUO) 

11:QD(¾l 90- 100 75 -90 50-75 I 25. 50 I <25 

Rating 20 17 (0 I 8 I 3 \� 

3. Spnotng ofDJSC0nlinuilics (SJ) 

Spacing (n>) >2 0.b· 2 0.2 -0.b I 0.06 • 0.2 I <0.06 

Rating ( 20 15 10 I ( s) I 5 g 
4, Contlion ofDiscc>ntinuitics (CJ) 

Discontiniui 
Length (ru) .,,, I -3 3 -IO to- 20 >20 

Itel 
R.lllin1, 6 0 (2J I 30 

Apcrtun:: Nunc <0.1 0.1 • I I· 5 >5 
Sopa.i'Btion (rum) 

0 A Ruring 6 s 4 0 

A Roughness Very Ruugh Rou�h Slighthly R. Smooth �lickcruide, 

Lf 
, 

l M Rouijhness 
R.ttl'ing 6 (5) 3 (7 

Uuugc(mm None < 5 (Hon!) > S(Hnnl) < 5(Sutl) >5 (Sofll 
R Infilling .5 Roting (G) 4 \'i) 2 0 

Weathering Fn:sh SlightlyW. Mo<lcratly HighlyW. Dccompo'ilc 
w. d We1tthcring 

Cc,) " Raring 5 3 I 0 

5, C.roundwntcr (CW) 

lnflow/tOml'unnel Length (Un,in) None <10 10-25 25-125 >125 
Dry Damp Wol Dripping Flowing 

\3 
Rating G) � 7 4 0 

6. Roting Adjustment for Discontiniutics (AJ) 

Tunnel and Mine� Ratin" :� f11vnr.1hlc (0), F3v .. tl\hl..i Pl- fair {-.SJ. llntiwornbk: 1-10). V..:ry Unfav.,r.\hk: \-12) 

�Ole: lltfe.;L or OtKondniullet Slri'-c :md nip Onenla1ion in 'funncilinr 
S1rike Prtpend1(lt11ar n,Tunncl Al[is ; Orivt Wtlh Dip (-IS - 90, Vtry Fiworabh,)< 120. -IS. F:n'Uflble) 

Dm1: 111.._alnt! Dip (Dip 45 -9U, f11ir} & 1Dip 20. 4.S. Lntilvun&bk:� -c;Strike Pnmllcl kl Tunn,..I Ant . (Dip ./.fl-4S, P11lrj It. 10ifl liS-: ytr,\\:,y Unf:wurablq 
lrmpct.llf ofSlrih- (Dip U • lU. fllir) 

RMll • SR + RQD + SJ + CJ + C\\- • A.I Total llotin& of R.Mll �- .-r 
MBANINO OF ROCK MASS CLASS 

81 -100 (I) 61 • 80 (ll) I 41-60(1ll)'. 21-40(JV) <20(V) 
Very Good Rock Good Rock Fair Rock Poor Rock Very Poor Rock 

NOTE 

SHEET NO. 
DATE 
ROCK TYPE 

LOCATION 

CHATNAGE 

TUNNEL AXTS : N 
JOINT SET ORIENTATION 
# I : N ...,_ 'E / 0 1 
#2 :N �y "E/'1lf 
# 3 : N �)\' " E / ''..J.u:. 
#4 :N __ "E/' __ 

(,+{: It Ill I" .oo 

CHECKED BY 

TUNNEL FACE & DEVELOPED TUNNEL PLAN

s 

0 J 
CL 

S\ MBOL.� 

EJ 

KF.MFNTFRIAN ll1SF'TTF.K"'1Ul0ul OAN PPNnlOlkAN TINuGI 
UNIV6RSrtAS HASANUODIN 

11At,.ULTA<t Tl!KNJk. 
OEPAk.TEME..� TEltN1X OEOLOOI 

:OPhNJOINl' 

MAPP[N(}fACETIJN'NEL 
SKALA 

1: u,o 
TANA TOllAJA 

.lOIQ 

EJ : COAISE IN Fill JOINT 

EJ · TIGHT JOJN1' E] : L'l.AY/SILTl\.'ALCITF. IN FII.LJOINT 

1�1 

OJ 
f::7L;_j

·FAULT 
� 

,GROUND WAlEI. [:-=-==] --

: :iANllS'NNf. 

:CR ... Ct,. 

:SHALe 

\ml7,35 

6 

5 

4 

3 

2 

0 

2 

3 

4: 



ROCK MASS RATING (By Bieniawski, 1989) 

I. S!renl!hth of l11tact Rock (SR) Acltml 

UCS\MP•) >2S0 100-250 I 50- 100 25 -50 I S -25 I -5 I <I 
1Rutif\8 15 12 I Q, 4 I 2 I I 0 

2. Rock Quality Design (RQDJ f �27Jn ~ <25 !20 -27Jn � 25 -50 I f3. 19Jn � SO -75 I 8 • 12Jn � 75 - 90 IO· 7Jn � 75. 100] 
RQD('/4) <}(). 100 75. 90 50-7S I 25-50 <15 

Roting 20 17 \lV 8 3 
12> 

3. Sp""lllg ofDisconlinuitics (SJ) 
$pucing (<11) >2 0.b· 2 0.2 -0.6 0.06 • 0.2 <U.06 ., 

Rating (20) 15 10 � s 
�J 

4. Conition of Discontinuities {CJ) 
Discon1iniui Length (ru) -'l I. 3 3 - 10 IO-20 >20 

tics Rntiug (6) 4 G .I 0 "'> 
Aperture; None < 0.1 0.1 • I I - S >5 Separation (rum) _, 

(6J 0A 
'Ruting 5 4 0 R 

Roughness Very Rough Rough Slighthly R. Smooth Slickcnsidc, RoughncsR 
'-I 10E Rating 6 l5J 3 (1) 0 

IChrngc (mm None < S JHord) > 5 (Hord) <5 (Sotl) > 5 (Soft) R lnfilfing l/ Rating © 4 (2) 2 0 

Weathering Fn;:sh SlightlyW. Mo<lt:mtly HighlyW. Dcc:ompo�t: 
w. d 

" Wealbcring 
G) Rating 5 3 I 0 

5. Groundwnter (CV!1 
lnflow/lOmTunnel Lonb�h (I.Jmin) Noni: <10 10 -15 25- m >125 

Dry Damp Wol Dripping Flov.·ing 
RAting 0 \10

./ 
7 4 0 14 

G. Rating Adjustment for Discontiniutics (AJ) 
Tunnel 11nd Mln1.:, RIiing :Vi!iy F11vt)rahlc (U}, F,w,,mblo,}(-2). F;tirl�). Unlilvorahlc (-10). V1-:ry Unrl'lvomhlc (.12) N<Jtc; fllTi:�L or Ois.:unliriiutits �tnl.c :md nip Oricni.1iun in Tunocllnr Strike Prtpend11mlar toTuruw,J A,i:i& : Ori'it: w11h Dip {-IS - 90, Very F:1Vorablc); (1ll--15, Fuwrablc) 

-5Ori\'\: ag11int1 Dip iOip 4S -90, Fitir) &. 1D,P 20. 45, t:nfit.vumbk) Stri� Pl\n.ltcl Ii) T1mn..l AXlll : tll1p ,W • 45, FMir) &. (Dip 45 -1:r!O, \\:,y U11fnvnnr.bl1:J lm=(!JCcliforstrikc : (Dip O - lV. fllir) 
RMR - SR + R.QD + SJ + CJ + CW • AJ Tot•! httng of RMR \, 

I' C·. MEANING OJ ROCK MASS CLASS 
81 - 100 (I) 61 • 80 (ll) "' 41- 60(W)--, 2l-40(1V) <10(V) Very Good Ruck Good Ruck Fnir Ruck. Poor Rock Very l'oor Ru<·k 

NOTH 

SHEET NO. 
DATE 
ROCK TYPE 
LOCATION 
CHAINAGE 

TUNNELAXTS 

JOINT SET ORIENTATION 
#1 :N ttlo"E/ 0 .}� # 2 : N /l3· • E / " 
# 3 : N ___E" E / ''.__tr 
#4 :N_'E/"_ 

ct,t;1141,,o 

CHECKED BY 

TUNNEL FACE & DEVELOPED TUNNEL PLAN 

t._ 

SVMBOLi,:I 
EJ 

K.F.MF.NTFRJAN ltlSFTTF.KNULOOI n,._N PP.Nl)JOfKAN TINOOI UNIVliRSITAS HASANUODIN 11AKUL T,4..t;; TL!KNIK Ol!PAR'll!ME� TEKNIX GEOLOOI 

:OPl!NJOINT 

MAPPINO FACE TU!INEL SKALA 
1: IUO TANA TORAJ:\ lt)J9 

B : COARSF IN FILI. J01NT 

B · TIOIIT !OM EJ : CLAV/SllTICALCITF. IN FILL �>INT 

1�1 ·FAIJU 
� 

:CRACK 

r----.7 ,GllOUNDW,\JllR [=-=-==] ,SHALe 
L!:..J --

f:::l : SANflSTUNF, 
L.;_;J 

(m)7,35 

' V'I' :..,.,.,.._ .. �1 .. ,,..� - · �•--·-· ,\.., / 

r
6 

I 

I 

/ 1.l. '�. �·I 
. . 

-<'I .. "� 

0 

. . 

J 

.. 

/" 

- �/-Ji" 
' , .,,,, ..... -� . '\ 

� / '/ 
. -�. / , A/ 

//" / ·1 � ·_P/ . \' 
\_ I ·A

/fi //1 l 
(m) 

2 3 4 5 

5 

4 

L3 
l-2 

Lo 

2 

3 



ROCK MASS RATING tBy Bieniawski, 1989) 

I. Stren)!hth of lnUtct Rock (SR) Ai::hml 

UCS\MPa) >250 100-250 50- 100 25 • 50 5 -15 , • 5 <l 

Rating 15 12 0 1 
2. Rock Quality DesiJ;U(RQD) [>27Jn�<l5120-27Jn•25 -50 I 13. 19.ln• 50-7518- llJn �75_ 90 IO. 7Jn�75. JOO) 

RQJJ(%) 90 - 100 75 -90 

RJlting 20 17 

50 .15 

I
25 -50 

I
<25 

0 g 3 

3. Spnclllg ofDisconlinuities (SJ) 

:spacing ( ru) >2 O.o- 2 0.2 -0.o 

I
11.06 - 0.2 

I
<0.Ob 

Rating I @

4. Conition of Discontinuities (CJ) 

Discootiniuij 
Lcnglh (ru) 

des Raling 

15 

< I 1-3 

E) 

10 0 

3 -JO 10-20 > 20 

2 .I 0 

p 
A 
R 
A 
M 
E 
T 
E 
.R 

I 

Apcrtur< 

Separation 

�::� I © I I I 0 I I 
<0.1 0.1 - I 1-5 >5 I 

5 4 \!.) 0 I 

R011ghni,ss 
Roughnc,ss 

Rating 

Infilling 

Wcalht:rin,z 
Weathering 

Rating 

5. Groundwntt:r ( C\V) 

V<ry Rough 

6 

Fn:sh 

[r:°) 

Rough 

� 
<·5 (Hurd) 

0 
Sli�htlyW. 

5 

Slighlhly R. Smooth l5lickcmsidcd 

3 0 0 

>5 (H01tl) <5 (Sutl) >5 (Sotl) 

2 2 0 

Mrn.h:rutly HighlyW. Dt:compo..:ti 

w. cl 
3 I 0 

lnfl�w/JOmTunntl Lenbsh (Umin) I Nont < 10 JU -25 25 - l:!5 
Dry Damp Wot Dripping 

Roting I 0 €J 7 4 

6. R.n1iag Adjustment for Discontiniuties (A.I) 

Tunnel and Mine� R111ing :Very favrrnthli.! (O}, �Yt,mbh.1 (-2). P11ir t�). U11firvorahlc 1-IO). Vcl')' Unfavnrahtc t-12) 
Nv11:: nrr�ul ofOisc.ol\1i"iutitl!I Stnlcc 11ntl nip Oricnllnion in 'fonnolin1 
Slrike Preptndh.mlar roTunnol A11:l11 : Dri�l'. with Ulp (·.JS - 90, Vt?ry F':niorablo); t20 --lS, Fanuablt) 

Drive againtt Dip (Dip 4S -90, fair) & tDip 20 -4S, t:nfiavurabk) 
S1ri� Parallel kl Tunl'll.lAxi1t : lDip .lfl- 45, Pitir) .I:. (Dip4S- �. Very Uufavnmhk:J 
lrrc�ptctif of Strike : (Dip O -lO. fuirJ 

5 

3 

.3 

� 

5 

>125 
Flowing 

0 

I 13 

I -9

I 11I 

I l3 I 

-.s 

SHEET NO. : l( 
DATE. : 19/:i,./2<>19 
ROCK TYPE : !and th>�, t:aV\dd:o'1Q.- .\�\lt 
LOCATION :HTA� 
CHAfNAGE : 4>�'-(3,3,go '-tf t+-f,1�10 
TUNNELAXlS 

= � 1r • t
JOINT SET ORIENTATION 

SY�1130L� 

EJ 

K.F.MP.NTFR\,t,N RISl-:'l'Tf.KNULOUI TJAN JIFN111r>IKAN TINVGI 
UNIVERS:rrAs HASANUDDIN 

l'AKULTAc; l'l!KNI� 
DJ!PARTI!M.E..� Te.lCNlX OEOlOOI 

:01'�NJOINT 

MAmNO FACE '11JNNEL 
SKALA 
1: l(JO 

TANA. TOR.AJ.\ 
2019 

EJ :COARSE IN FILL JOINT 

#1 :N \C!0"E/' r;;6 
#2 : N ol,:J..i?E/"�
#3 :N ,so"E/'� 
#4 :N_"E/"_

EJ •TimITJOINT EJ : ('lAV/SllT'L'ALCJTT. IN FILL JvlNT 

LOGGED BY 

Ir ({f 
� 

UlfftA 

CHECKEDnY 

TUNNEL FACE & DEVELOPED TUNNEL PLAN 

' 
'. 

0 :FAlJlT 
� 

[I] : GROUND WJ\Jl!R �7=-= :J--

t:7 :SANOS'NNr 
L....;J 

_.Q, 
I· 

_d3i·�s-·

-� 

·,\:-,,:
···=· \ .
. :� . -f.l?. 

- l. -· • 'O 

: Cffl,CK 

: SHALE 

> 

SLJ:=t-

"\ .. -�·--·. -�_:.., •:-:__-3...- ... ;.l'-,,-,yt:L • � �. - • � -- - ,.__ 

� 0 

- • 

"<1 
+ 

◄ I 

-
... 
''\\�, I .�, 

�-

' , 
I> 

' \ \ · I ►\ 

-
' ... \· \! ·�.. ,,\ 

(m) 

[" 
1-5 

1-4 

1-3 

1-2 

1-l 

RMll - SR + RQD + S.I + CJ + CW - AJ Total lt.tini or RMR I E: !, -r �)!�a
,.,.. �, ' \' '\ I >-

'-0 

81 -100 (I) 
Very Good Rock 

NOTE 

61 • 80 (ll) 
Good Rork 

MllANING OF ROCK MASS CLASS 

-f/(41 • 60 (!U)),. :'
F;tirRoc,;k' 

21-40(JV) 
PoiH" Rock 

<20(V) 
Very Poor Rock 

A� �0.1().Ch:IT>M- ·. grt'j ,�s-k [W.Q,IUM !tl"ovtj -tfaP -c1J. 
t) ". r:.at--tls.h� -s�l( : or']· CU\rl<. 9i11� .x.tn� l,:iW.Joi111�-

I., - '.J .; "' 

A l • l _§L A 

� • -.>". :J 
.,,,,�o 

� 

/ 

I I I I I I 
0 I 2 

I 
3 4 

--� .s� 5 -_:::::._. -... . 
SL 

I ,,�'\.\'-\'- -���- .A._A 

�,. \' . '' '\,,, -
,.·'. ·'·" "......_�,,,. �. ' . 

ltml 
6,5 

.L-

" . \ . . ... �'•· 
� 

•'•\. ,\. \ ,·'< .... �\'{ • 
I \ \ \ '\\ . \'I{ ' 

. � 

/� ,,, .. -:..;, . �:.----- · ·1.r.
, 1\ \. \ '- \ ','I"". · .. c '

.,, '-"I ■ ;.x�. \\. ; \ ',,r. .• K
.,:; ...J 1SO : . 

I 
'• \ • .,,\"'.',\\• �

-, , 

·�,-t\\ \ ,,\;'\\. , ' , 
' I I I \ \ l \ I I \ . ' . \ -_ \ I , , 

. -�o 
, 

II >-1 

>-2 

�3 



ROCK MASS RATING lBY Bieniawski, 1989) 

I. Stno,l!hth of lnLtct Rock (SR) AcruaJ 

ucs (Ml'•) >250 JOO- 250 50- JOO 25 - 50 5 -25 l -5 <l 

Rating JS 12 

2. RD<k Qw,lity DesifPl (RQD) [ >27Jn • <25120 - 27Jn • 25-50113 - 19Jn • SO -7518 - JlJn • 75 - 90 IO -7Jn • 15 - 100] 

RQD('lol 90 - 100 

Rnting 20 

3. Spoc10g ofDISCOnlinuitie, (SJ) 

pucing (ru) >2 

kAting \;V 
4. Cooition of Discontinuities (CJ) 

A 

Discontiniui Lcoglb (ru) 

tiu 
RnliJJs 

Apc:rtur� 

S<lpa.ration 
(mm) 

Ral'ing 

75 -90 

17 

0.b- 2 

15 

,, 

Nunc 

� 

50 -75 25 -50 

€) 8 

0.2-0-6 0.06 -0.2 

10 G__, 

l -3 3 - 10 10-20 > 20 

j 0 

< 0.1 0.1 - I I - 5 >5 

5 4 n 

Rou"hness Very Rough Rough Slighthly R. lichnsidc<.' 
M Roughnc:11i:.1 
P. R�ting 6 5 3 

R 
.iugc (mm None: < 5 tllord) > 5 (Hnnl) <5 tSutlJ >5 (Soll! 

lnfillin� 
Rating CG \!, 

Weathering Fn:sh SlightlyW. MoJ1m1tly HighlyW. Dcc.:ompo"c 
w. d Wca1hcring 6.) Rating 5 3 l 0 

S. (iro1mdwntcr (C\V) 

lnflow/lOmTunncl Length (Un1in) NonC" <10 10-25 :!S - 1'25 
Dry Damp Wol Dripping 

Rating I [15,_ I � I 7 I 4 

6. Roting Adjustment tor Discontiniuties (AJ) 

;Tunnel llntl Min�� R111i"" :¼:-ry f11¥00lhl.: (0). P)v,,rabk}(.2J, Fairl�). U11timm1hk: (-10). Vi.:f)' Unf.wnr.\hki (-12) 
Nole'· flrTeci or m1eontlnl11Uts S1rite 11nd mp Otien1a1fon in Toomslinf 
Sltike Prq,i:ndhml.ff tu Tunnel Axil : omc �•lh lJ,p (�5 -W, Very F:wumblc); (2U---15, F.t\/Ur.tbk) 

Dtiw at•inf1 Otp (Dip 45 -9U, Pair) & 1°'1, 20-45, lnfilvunlbh:) 
!-,'1rilu: Parallel kl Tunf'll.1 Ar:i« : (Dip 20 -45, 11•irj � lt>ifi 45 -'Kl, \,\;,y Unfuv,n'ftbk.; 
lrn:'lpc\.ltf ofStrlb: ; (Dip O -.W. FuirJ 

I 

<25 

1 ,� 

<0.06 

5 9 

?J 

3 

'1 :z., 

>125 
Flowing I I� 

0 I 

-S' 

RMR - SR + RQD + SJ + CJ + CW - ,U Tot•I Rattng of RMR i "lj - r

81 -100 (I) 
Vtry Good Rock 

NOTE 

61 -80 (11) 
Good Ruck 

MllANINO OF ROCK MASS CLASS 

41-60(11J) 
Fnir RoL.1.-: 

21-40(1V) 
roor Rock 

t\w .. � IJ�\..' 

<20(V) 
Vury floor Rock 

SHEET NO. 
DATE-
ROCK TYPE 
LOCATION 
CHAINAGE 
TUNNELAXTS 

JOINT SET ORIENTATION 
#I :Nlql.."El'fb' 
#2 :NJio"E/'� 
#3 :Ntir"E/" �1. 
#4: N--"E!"_ 

LOGGED BY 

� Ii 1.ryt.,_O 

CHECK.ED BY 

KF.MPNTFRIAN RISF."l'TF.kNULO<.il hAN JIFNl)lO!KAN l"INOOI 
UN!VliRSrtAS HA.SANUDDIN 

ttA>..LlLTA<i Tl..!KNJ� 
Ol!PAJlTl!ME.'i TEKNtx: OEOLOOI 

S\MBOL<i 

I I ·OP>NJ01N·1 

I I • T101 rr JOINT 

I� I ·FAULT 

MAPPINO FACE TIJNN£L 
SKALA 
1:1(>0 

TANA TORAH. 
2019 

I -0- I : COARSF IN Fill JOINT 

I I 't:LWISILT�:•LCITF.IN FILLJlllNT 

� :et<,CK 

it7 :ORUllNDWArnR (=-=-==J :SHALE 

L±_J --

f:::l ; SANllS1UNF 
L.;_;_;J 

TUNNEL FACE & DEVELOPED TUNNEL PLAN 

t9 

AF·- --�-·-�-------l\ � � -\ �io�,tqr" . . - .__.,. -- -� 
_

fl;;: I • • • \ 
S ·' , , ,\ , + ' · • SL 

•\\. ,J6� I I 
\ <J:

t'f" 
l" 

0 2 3 4 5 

(m) 7,35 

6 

5 

L4 
l-3 

0 

2 

3 



ROCK MASS RATING (By Bieniawski, 1989) 

I. Strenghth of Intact Rock (SR) AcruH.J 

UCS \MPuJ >250 100-250 50- JOO 25 - 50 5 -25 1-5 I <l 

tRating 15 12 0 4 l I I 0 

2. Rock Quality Design (RQDJ I '>27Jo 3 <25 I lO-27Jn • ZS -50 I (3 - 19Jn s 50 - 7518 - 12Jn • 75 -90 Io - 7Jn •15 -IOO] 

RQD (¾) 90-100 75 -90 50-75 25- 50 <25 I 
Raling 20 17 13 8 0 ..; 

3. Spoci.ng of Discontinuities (SJ) 

Spucing (ru) >2 0.b-2 0.2 -0.b 0.06 -0.2 <0.06 

jRating ® 15 10 (sJ 5 

4, Conition ofDiscontinuitic-s (CJ) 

Oisco11tiniui 
Length (ru) < I 1-3 3 - IO 10- 20 > 20 

ties 
Rllti.n.s w 4 (2) 1 0 l-

Aptrture 
None <0.1 0.1 - 1 1 -5 >5 

Separation 
(nun) 

2 p w 0 A Ruting s 4 0 
R 

Roughnt)SS Very Rough Rough Slighthly R. Smooth �lickcnsidc, 

Lf 
M Rou�hntl�S 

Rating 6 lsJ 3 (0 0 l9 
Guugc (mm None: < 5 (lionl) > 5 (Hnnl) < 5 (Soll) >5 (Soll) R lnfillin� 

5 Rating 6 [,i) 2 2 0 

Weathering Frosh SlightlyW. Mot.lcn1tly HighlyW. Dtcnmpo�e 
w. d 

b Wec11bcring 

(c.) RatiJ1H: 5 3 I 0 

5. r,rolmdwutcr (CW) 

lnflow/lOmTunnel Longth (Umin) Noni: <10 10- 25 25 � l:?5 >125 
Dry Damp Wei Dripping Flowinc 

Rating G) €) 7 4 0 
1'-( 

6. Rating Adjustment Jor Dlscontiniuties (AJ) 

Tunnel and Mine, R111in11 :Very Mvi-.mhk (U), Fl1wrnbl11(.2J. f;1irl-5J. Untitvorahlc (-10). V�ry Unfovm-:\hlc t•ll) -
:NO((: Prf�,;l or011tonliril111lt:s StDh :md nip Onc:nlatlon in Tunnt1lin1 
Slrike Prependh:ular tul'unnol At.ii : Oriv( �llh Uip (·'5- 90, Vil)' Favorable); 120 - 4S, Fuwntblc) 

-,.2-Dri\lc agBinH Dip (l)ip45 .�u. Pair) & 1Dfp 211 .4S, t:'nf•vurablc) 
S1rikc PnmUcl lo Ttmni.1 AUi : t1>ip ll.l • 45, f111ir) I.. {Dip 45 - Yfl, Vi.:rv UofaynmbJ1.1 
lrrc�pc1.tif or Strib:: : (DiJ1 0 • lU. fuirJ --

RMR. - SR + R.QD + SJ + CJ + CW - A,J Total htin& of RMR. S'l ..
MllANlNG OF ROCK MASS CLASS 

81 -100 (I) 61- 80 (II) 41-60 (Ill) /, {21-40\IV) <10 (V) 
Very Good Rock Good Rock Fnir Roel. Poor Rock • Very Poor Ruck 

NOTE 

A; 

�: Sa111lfs:\:PLAJ. -.t�c,Li . .,, 

-tijil 
(' 

SHEET NO. 
DATE 
ROCK TYPE 
LOCATION 
CHATNAGE 

TUNNELAXTS 
JOINT SET ORJENTATION 
#I :N�"E/0

t�
#2 :N�_ E/'...n_ 
#3 :Nfil"E/'� 
#4 :N 11 E/"

_

c.+i, \If(),'?)(:) 

CHECKED BY 

TUNNEL FACE & DEVELOPED TUNNEL PLAN 

'\ 

lt->4o 

0 2 

KF.MP.NTFRIAN RISP.1'TF.KNUl.Oul PAN 1111NnlntkAN TINliUI 
UNIVER.SITAS HASANUDDIN 

flAKULTAQ n.!KNI._, 
DE:PARTEME..'l TEKN1X GEOLOOI 

SnHSOLS 

I I :OPtiNJOINT 

I I . TIGHT JOJNT 

1 � 1 
·FAULT 

MAl>PINO PACE .rlJl,,tNEL 
SK.ALA 
1: 100 

TANATORAJA 
,019 

j 
---0- I : COARSF IN m1 JOINT 

I I : l"LAY/SILTl\.'ALCITF. IN FILL JOINT 

� :CRACK 

r--.-i :OROtlNDW,IJEII. [=-=-==J :SHALG 
L..!_J --

□ :SANOS'l\lNF 

(rn) 7,35

6 

�L 

5 

4 

3 

2 

0 

4 5 



ROCK MASS RATIN
_
G (By Bieniawski, 1989) 

I. StTenghth of lnhlct Roel:: (SR) Ach1lll 

UCS\MP•J >250 100-250 50- JOO 25. 50 5 -15 1- 5 <J 

Rating 15 12 (i) 4 2 1 0 t 
2. Rock Qunlity l>esign (RQD) [ >27)11: <25120 -27Jn • 15-50113. 19Jn • 50 - 7518 - l2Jn = 75. 90 IO• 7Jn • 75. 100] 

RQl>t%) 90- 100 75-90 50-75 25 - 50 <25 

Rating 20 17 � 8 J )! 

3. Spooing ofDJScontinuiliet (SJJ 

$pacing (mJ >2 0.b-2 0.2-M 0.06 • 0.2 <0.06 

Rating ® 15 10 (s 5 ..9 
4. Conition ofDiscontiauitits (CJ) 

Discontiniui Length (ru) , I 1-3 J. 10 10- 20 >20 

.!I tic9 Jtatini; {6) 4 w l 0 

Aperture Nunc < 0.1 0.1 • I I· 5 >5 

y Separation 
(nun) 

0 (L. A Ruling 5 4 0 

Roughness Vay Rough Rough Slighthly R. Smooth );lickensidc< 

Lf M Roughness 

0 0 11 E Ral'ing 6 3 0 

Oaugc(mm None.: <5 (Hord) > 5 (Hnnl) <5 tSotlJ >5 (Soll) 

5 
R Infilling 

Raling w 0 2 2 0 

Weathering fresh SlightlyW. Mo<lcmtly HighlyW. Dc:c:ompo�c, 

" w. d 
Weuthcring· 

·7.;Rating 5 3 I 0 

S. Groundwutc:r (CW) 

lnHow/lOmTunnel Length (Un,in) None <10 10-25 25-125 >125 
Dry Damp Wei Dripping Flowing l�

Rating 0 0 7 4 0 

6. Rnting Adjustment for Discontiniuties (AJ) 

'funn1:I And Mini:� Rtlting ·Very Fitvnf'llhl.: (U), F:w11n.ibl\.l(-2). fair l�. Unlilvorsbk: (-10). V.:I)' Unfawr.,bk: (-ll) 
Not.:: nrr�c1 or nl11eonlinl111fo:11 Strike :md Olp Orli::nta1ion in Tunn1tlln1 
Slrlke Prepcndl1.:t1lar10Tunncl A11:it : Drive w,lh Olp (-l5 -90, Very Pavomblo); (lU. ➔5. F.iwr.iblc) 

-sDrivt �.J2iA.@i.P �S -941
1 
f'jji.Q & 1Dip 21)-45, L"ntitvt)robk) 

Strike Pan\llcl to Tunn...l Aide : (fiip 211 -45, F11iri &. (Dip 45-IJl\ Very Unf:wnmhlq 
lcrc11pi:1,;tifofSlrih: . (Dip 11-10. F,1irJ 

RMR - SR+ RQD + SJ + CJ +CW· AJ Total Ruling or JlMR. (..lf-f 

MEANING OF ROCK MASS CLASS 

81 - l00 ti) 61 • 80 \11) 41 -1,0(ill) 21-40(1V) <10(VJ 
Very Good Rock Good Rock F11ir Roel. Poor Rock Very Poor Rock 

NOTE 

r.,. 

� 

SHEETNO. 

DATE 

ROCK TYPE 

LOCATION 

CHAfNAGE 

TUNNEL AXTS 

JOINT SET ORIENTATION 

# I : N ;l-"> '' E / ' 5\
# 2 :N�"E/'� 
#3 :N�"E/'� 
#4 :N "E/'_ 

.@.!_�{JIit\ 

c.t-t: I -t-\(.3".90 

CHECKED BY 

TUNNEL FACE & DEVELOPED TUNNEL PLAN 

'\//.·. 

Sl..}-1 \ '\. 

' 

Sn.1BOL!<l 

EJ 

KF.MF.NTFRIAN RISE1'TF.KN0l..OGI OAN PiiNJ>UllKAN TJNUGI 
UNIVEiRSr1AS HASANUDDIN 

llAJWLTA� TL!.KNIK 
Ol!PARTI!M.E..\I TEKN[J{ GEOLOOI 

:tWl!NJOINT 

MAl'PINO FACE TUN'NEL 
SKALA 
I: 100 

TANATORAJA 
!019 

EJ : COARSE IN FILI JOINT 

EJ · TIGHT JOJNT E] :t.:'LAY/SILT'CALCITI IN FILL JOINT 

1�1 ·FAULT [;fil] :C'R.'\CK 

r-.7 :OROUNDWATER [=-=-==] :SHALE 
L±...J --

f:::l . iANllS1UNf. 
L;_;_:J 

' 
r '( 

\�( \ "7 

+ ·

rr 

(ml7,35 

l-5 

r
4 

3 

2 

0 



ROCK MASS RATlNG (By Bieniawski, 1989) 

I. Strenghlh of lntnct Rock (SR) Achntl 

UCS(MP•J >250 100- 250 50- 100 25 -50 S -25 1-5 <I 

Roting 15 12 1 
2. RD<k Quolity Design (RQD) [ �27Jn - <25120- 27Jn � 15 -50 I (3 - 19Jo c 50 -7518 - 12Jo m 75 - 90 I 0-7Jn c 75. 100] 

RQD(¾l 90- 100 75-90 50-75 25 -50 <25 

Rating 20 17 13 \.? 
3. SpllClllg of015continuitiea (SJ) 

'Spooing (n1) >2 0.b-2 0,2 - 0,6 0.06 -0.2 < 0.06 
a 

Rating 20 15 JO 8 5 ....) 

4. Conition of Discontinuities (CJ) 

Discontiniuil 
Length (m) 

tits 
Rnting 

< I 1-3 3 -10 10- 20 >20 

p 
A 
R 
A 
M
E 
T 
E 
R 

. I Ar::;·· I Nunc I -cO. I I 0.1-1 I 1-5 I >5 ISoparat10n .. '- )iiilii;. 
Rating 

Rollghnoss jVory Rough Rough Slighthly R, lidcimsidetl 
Roughno,s( I I,, I I ,... I I R11ting 

,mgc(mm > 5 (Hnnl) I < 5 (Soll) >5 (Soll) 
Infilling 

Rating 

Wt:athering Fn.�sh Sli�htly W. Mrn..l;rutly Highly W. Dc:co;flD"c 

Weathc-ring 
Rating 

5. (iro1mdwatc:r tCW) 

lnflow/lOmTunnel Lcng1h (Umin) Non1: 
Dry 

Rating 

6. Roting Adjustment for Dlscontiniuties (AJ) 

< 10 
Damp 

10-25 
Wet 

2S- 115 
Dripping 

[Tumu:I 1md Mini:, Rating :'kry f'11vorahlc (il), Pav11mblll(.21. P11ir(�l: Ut1fimm1hlc (.10). Vc,y Unr:'lwl':'.\hlll t-12) 

Note: f\ffo:l or Olflco,ulnhult11 Str.,ke 11nd nip Orit:nia1lon in Tunliullnt 
Strike Prependh.mlar 101\innc,I Axis : Ori\<.: w,1h Dip (·IS -!,IU, Vtry FtiV(ln,blt); tlll--'S. F:it,\inibk) 

..Dri.v� JSW1,in1s Olp (llip 45. Sm, Pllir) &. tDip 211. 451 linfavuntblc) 
Slrikc Parallel 1n Tuf\fM.I .I\� : tDip 211. 45, P11ir) & (DiJl 45 -Yn, Very Unfavnmblc) 
lrR"lpe1.tif orStrih:: (Dir O • lU, FuirJ 

3 

� 

{, 

>115 

Flowing 

:;., 

\3 

RMR • SR + RQD + SJ + CJ + CW - AJ Tot•I llottflg or RMR 

81 - 100 (I) 
Very Good Rook 

NOTE 

/+· 

i 

61- go (ll) 
Good Ruck 

MllANINO OF ROCK MASS CLASS 

41 - 60 (Ill) 
Fair Rod.-: 

21-40 (JV) 
Pour Rock 

<10(V) 
Very Poor Rock 

SHEET NO. 
DATE 

ROCK TYPE 

LOCATION 

CHAINAGE 

TUNNELAXTS 

JOINT SET ORJENTATION 
#I :N 

#2 :N 

#3 :N 

#4 :N 

'El' 
' El '-
uEI"-
" Et • --

:4 

t+-1 1r.1, 90 

CHECK.ED BY 

TUNNEL FACE & DEVELOPED TUNNEL PLAN 

SL 

Se, 

0 

Svt i,180LS 

B 

KF.MF.N'TFRIA.N RISF.'TTF.KNOl,()(JI OAN PfiNl>IOflCAN TINUOI 
UNIVE.RSNAS HA.SANUOl>IN 

l1AKUL TAS Tl!KNIK 
Dl!PARTJ!ME..'l TEXNlX OEOLOOJ 

:Ol'liNJOINT 

MAPPING FACE TlJNNEL 
SKALA 
I: 1(10 

TANA TOR.AJA 

1019 

EJ : COARSE IN FILI JOINT 

EJ · TIOIIT JOJNT E] : CLAVISILTIL'ALCITf. IN FILL JOINT 

,�, ·FAULT 

� 
:CR'\CK 

DJ :OROUNOWATlll. l=-=-==J :SH•L• --

f:::l : SANOS1\JNF 
L;_;J 

. .

��. 

e 
"' Jo 

I - , +' 

-.-. 

'- •• • � I 

--::,_ -.:,_ 

(m) 7,35

6 

5 

4 

.k,- �--_.::--_ • .,..;...-. 

. 
l\J I ·-· .)...• - --·· -

--

-- --

- .

-. :;=.: �:-�_ -""�. - ' \ 

3 

2 

� 
�/� 

I r ' . \ -', 

Lo 
(m) 

I 2 3 4 5 6:s 
SL I A._ L-�1m,o

2 

3 



ROCK MASS RATING (By Bieniawski, 1989) 

I. Strenghth or lnwct Rock (SR) Acrulll 

UCS(MPaJ >2S0 100-250 SO-· JOO 25 • 50 5 -25 1- 5 <l 

Roting 15 12 t 
, 2. R.ockQunlity Design (RQD) [ >27Jo -<25 I 20- 27Jn -15 -SO I f3 - 19Jn - SO - 7518 - 12Jn � 75. 90 Io -7Jn � 75. 100] 

RQD('lol 90- 100 7S -90 50-15 25 • 50 <25 

Rating 20 17 13 

3. Spru,u,g ofOucontinuities (SJ) 

0.b· 2 0.2 -0.b 0.0b • 0.2 <0.06 --
IS 10 

I � I 

4. Conition ofDiscon1inuitics (CJ) 

< l I I -3 J. 10 > 20 Discontiniui1 Longlh (m) j 
ti� Rtlli.ng --

I JO. 20 I 

I I 0 12 0.1 • I 
p Separation -

RoughneH 

4 

thly R.I S:th �lickonsidc� 

I Infilling 
> s (Soll) I 

Mo<l�rntly Hi!thlyW. Dc:c:o;po-:c
l Weath,:nngt::'.'.'.::'.:'.i-..:;.:::.;;.�..:.....::.._r-__!!:.__r��ll�;---7 

5. C'iroundwutc:r (CW) 

lntlowllOmTunnel Lc;ngth (Umin) 

Rating 

Nont 
Dry 

15 

6. Rntiog Adjustm�n, fur Disconriniuties (A.I) 

< 10 
Damp 

JO 

IU-2S 
Wet 

2S- 125 
Dripping 

�unnd 1md Mim:• R11tinH :'\A:,y F11vr.rabll: (U), f-.y,,mbl,; (.LJ, F11ir (--5}. llulil.vonlhlc t-10), Vi:ry Unfovnmhl£ f-111, 
Noh:: fllfi:-:1 or Oisconlinlutla Suili:c 11nd Olp Orfon1a1icn in Turmulln1 
Strike Prtp•nd1011lar tu Tunnel Aidt : DriVc w,th Uip (-IS-SIU, Very Fuvorablc); l2U --'S. FuV\m1bl�) 

Drive againfs Dip: (Dip 4S -90, Fair} & 1Dip 20 -4S, L'1favun1bh:) 
Strike PArnllcl IO Tun!'A.I A:icUI ; (Dip W -4S, Pi!irl & tDip 45 • VP Yl;ry Yf1faY0111blq 
lm:�pci;tiJ'ofSlrik · (DipO- ,ZU, fnirJ .,_ 

lt 

>125 
FloWilllJ 

RMR • SR + RQD + SJ + CJ + CW • A.I Total lt.ttng of RMR 

MEANING OF ROCK MASS CLASS 

I 
)\ 

I 

I<{ 

-(;2.. 

.-, 
81 • IOU (1) 

Very Good Rock 
61 • so (ti) 
Good Rock 

2l-40(JV) 
roor Rock 

"10(V) 
Vory P""r Rock 

NOTE' 
A <;.t11�cl \ 

� 

SHEETNO. 
DATE 
ROCK TYP� 

LOCATION 
CHAJNAGE : l,+l(S �, oO
TUNNEL AXTS : t-\ � 2, "i 
JOINT SET ORIENTATION 
# I : N ;tlO" E /' 
#'.! :N�"E/"-, 
#3 :N-- "E/"--
#4 :N-- "E/'_ 

LOGGED BY 

Nt..!l'.J... 

c:,4-1 • 11"t0.�o 

CHECKED BY 

TUNNEL FACE & DEVELOPED TUNNEL PLAN 

', 

1�1-
0 

. ,

;f 

svr..1sou1 

EJ 

EJ 

0 

KF.MP.NTFRIAN RISf-:TTF.kNULOOI O�N PENOlDIKAN TINOOI 
UNIV6RSrTAS HASANUDDIN 

IIAKlJLTAq Tl!KNI.,_ 
OEPARTI!MEN l"EKNIX GEOlOOI 

:tWHNJlllNT 

· TIOl!T JOJNT 

·FAJJLT 

MAPPlNO FACE TIJNNEL 
$KALA 
l:IIJO 

TANA TORAJ."-
.!019 

I -o-1 , COARSE IN FILI. JOlNT 

I I : CLAYISILT'CALCITF. IN FILLJOINT 

� :CRACK 

1.7 :OllOllNOWATER [:-=-==] :Sf!ALE 
L±_J --

! � � � l . SANllS1\>Nr-

(m) 7,35 

. .

·� �D,

c;;6 •• 

't I 

(rn) 
6:5 

SL 

6 

5 

4 

3 

2 

0 

2 

3 



' 

ROCK MASS RATlNG lBY Bieniawski, 1989) 

I. StrenK:hth of Jntuct Rock (SR) Acn1al 

UCS(MPa) >250 JOO -250 50- 100 25 -50 I 5 -25 I -5 I <I 

l Rating 15 12 {?) 4 I l I I 0 

, 2. Rock Quulity Design (RQD) I �27Jn - <!5120 - 27Jn • 25 -SO 113 -19Jn • 50 -7518 - llJn • 75 - 90 IO -7Jn • 75 - 100) 

RQDl¾) 90- 100 75-90 50- 75 I 25- 50 <25 1:, 
Rsting 20 17 A I 8 .1 

3. Spocang ofDisconlinuities (SJ) 

Spocing (m) >2 0.o- 2 0.2-0.b I 0.06 • 0.2 <0.06 _gRoting (io) 15 lU I 8 0 
4. Conition ofDh1continuitics (CJ) 

Discoritiniui Lcngth(m) <l 1-3 3 - IO 10- 20 >20 

lit:9 
Kati.Ilg © 4 0 I 3 0 

Aperture: 
None <0.1 0.1 - I I - 5 >5 

Scparalion tmm) 
3p 

0 0 A Rating s 4 0 

Roughness Vory Rough Rough Slighthly R. Smooth Slickonsidct 
Rou�hnc:ss 

� JI E Rating 6 � 3 {0 0 

Oaugc(mm Nunc <St Burel) > S(HnJJ)) <StSotl) >S(Solll 
5 R Infilling 

Roting 6) w 2 2 0 

\Vcmlhcrini Fresh Sli8htlyW. Mot.h::rutly flighlyW. Dc::<.-ompo�e 
w. d 

6 WeaLkrin� 

0) Rating 5 3 I 0 

S. Groundwater (C\V) 

lnflow/l0mTunnel Length (Umin) None: <10 10-25 2s- ,�s :>125 
Dry Dnmp Wei Dripping Flowing 

I� 
Rating 0) 0 7 4 0 

6. Rl'lliog Adjustment for Dis-continiutics (Af) 

Tunud 11.nd Mini.:� R111inli :Very F11.vn,mhli.: (u), F'&von,bli.; (-l). � U1,tilvorahk 1-tO). Vet)' Unfavumble (-12) 
Not(: nrrei:L t:JfJl1sconlinl111i(s Stnlte 1md nip Oricnlalion in Tun1r1Slin1 

-5Strike P�pendllllllar roTunnol A:ri, ; Drivt w,1h Dip (45 - 90, Very F�vorablci); llU- -'!i, Fa'o'1nible) 

Strike Pnrallcl kl T1mni..l A 11:iit 
; �r•�:�i 'f��: a:�,:�� �r.���:�) t:nfilvorublcJ 

lrre'lpeutiJofSl.nke ; (Dip O - .lO. FuirJ 

RMR =SR.+ R.QD + SJ + CJ + CW - AJ Tot•I Rating or R.MR G.\-S-.:; 

81 - JOO (I) 61 - 80 \ll) 
Very Good Rook Goud Rock 

NOTE 

'.). . 

MBA NINO OF ROCK MASS CLASS 

r� 41-60(lll)} 21-40(JV) 
F,1irRocl. 

( 

lWl\ llW 

• I

roor Rock 

.. 

<10(V) 
Very Poor Rock 

SHEET NO. 
DATE 
ROCK TYPE 
LOCATION 
CHATNAGE 
TUNNELAXTS 

JOINT SET ORIENTATION 
# l :N�_''E/ 0 {b 
#2 :N�'E/"-.:fr 
#3 :Ni}�"Et"S:-o 1 
#4 :N_"E/ 0

_ 

LOGGED BY 

- I +Tt.:l-, �o

CHECKED BY 

TUNNEL FACE & DEVELOPED TUNNEL PLAN 

9 
0 

SYMBOLS 

EJ 

KF.MP.NTFRl:t.N RISP.l'TF.KNOl.,Q<JI J)A.N PHNTllTllKAN TINVGI 
UNIVf.RSrTAS HASANUDOIN 

lt;'\KULTAS Tl!KNIK 
DBPAkTE:MES l"EKNlX OEOLOOf 

:0Pl:5NJ(l1NT 

MAPPINO FACE TlJNNEL 
SKALA 
I, l(JO 

TANA TORAH, 
lOlCJ 

EJ ; COARSE IN Fill. JOINT 

EJ ·TJOHT KllNT E] : l'LA\'/SILTICALGITF, IN FILL J�)IN1' 

1�1 :FAULT � :CR ... CK 

[JJ cGRCJUNDWAJl!R (=-=-==] ,SftALe --

f:::l : SANl>S1\>Nf, L.;_;_;J 

I 
(m) 

I 2 3 4 5 
CL i..__.L-� . �''i . . .. �- -------•·Z'\• ·- . � -- .. • -�/ ·\ - - \ � \\ . ' 'f� � . - _.-, /t� 

,. ., . -
\ R,\k -· 

,. � 
�-�•: I \\\\\II . 

(ml 7,35 

6 

5 

4 

3 

2 

L-Q 

1�2 

■L-3



ROCK MASS RATING (By Bieniawski, 1989) 

I. S1rcmgh1h oftnt11c1 Rnc.k (SR) Ac:h.utl 

UCS\MPa) >250 I 100-250 50- JOO I 25 -SO S -25 1- S <1 

7 Ra1ing 15 I 12 v) I 4 l I 0 

2. Rock Quality Design (RQD) [ �27Jn 2 <25120-27Jn • 25 -SO 113 - 19Jn • 50 -7518. l2Jn • 75 - 90 I U - 7Jn � 75. JOO] 

RQDI¾) 90- JOO I 75 -90 50-15 25 - so <25 

l�Rating 20 I 17 (0 8 3 

1 3. Spoorng ofDuconlinuities (SJ) 

Spacing (ro) >2 I 0.6-2 0.2 -0.6 0.06-0.2 <0.06 

.9 Rating (:0 I IS 10 CD s 
4. Conilion ofDisct1ntinuitir1 (CJ) 

Oiscontiniui 
length (m) � I I - 3 3. JO 10-20 >20 

tks R1Uins 6) (0 3 4 I 0 

Apc:nure 
None <0.1 0.1 • I I· S >5 

Imm) 

3 p Scparalion 

� 0A ltaling s 4 0 

Roughness Very Rough Rough Sligh1hly R. Smooth Sliclcensidc£ 

y M Roughness 

)..I P. Rat·ing 6 (s) 3 G) 
Om1gc(mm None <·S 1Hurd) > S (Hord) <S (Son) >S(Soll) R Infilling 

.3 Rating G) 4 0 2 0 

Weathering Fn:sh Sli�h1lyW. Modcrutly HighlyW. Dc:compoo:t, 
w. d 

G Weathering 

0 RatinK 5 3 I 0 

5, C.roundwo1c:r tC\.\') 

Jnnow/lOmTunnel l..c:nb�h (Umin) Noni.' <10 JU -25 25- 125 >125 
Dry Damp WCil Dripping Flowing 

1y 
Rating 0) � 7 4 0 

6. Ra1ing Adjustmcnl fur Discon1iniutics (Al) 
Tunnd itnd Mini:, R■dn� '.\/cry Favnn:1hh: (U), F11vornbl1,1(-Z). '!!!r(-SJ. Untiworahlc (-10). V.:f)' U11favornblc l-1.?.) 

�ulc- · nrr�t ofOi$1,,ontfo\111iC's Str�c :miJ Olp Orienl■tion in 'run1ttslin1 
'Slrih! Pn:pend,oular roTunnol Aii:it : Ori� w11h Dip (-H - SIU, Wry F11v1.1rablc:); (2U- -U. Fm,irt1blc) 

-5Drive 11Hain1, Uip (Uip 4S - �o. Pllir) & 1l>lp 20 -45, l;nfitvorublc1 
S'lrila: P1urJlcl lti Tunr,.;I Ari" : tnip 211·. 4S, flairi &. (Dir, 4S - IJil, \Jcry Uuf.Wnfflhk.) 
lrre•pcl.tifofStrih: (Dql O - lU. FuirJ 

RMR - SR+ RQD + SJ + CJ + CW - A.I Tot•I RuHne or RMR. '1\.(-S 
Ml!ANINO OF ROCK MASS CLASS 

81 -100 (I) 61 - 80 tll) rt { 41-60(11J) 21-40\JV) <10(V) 
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No sayatan / No conto  : UL/01/SST                                                                           Satuan               : Batupasir 

Lokasi                            : Ulfha                                                                                    Nama Batuan   :  Arcosic arenite 

Foto 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tipe Batuan  : Batuan Sedimen  

Tipe Stuktur  : Berlapis 

Mikroskopis           : 

Warna absorbsi kecoklatan, warna interferensi kuning kehitaman, tekstur klastik, bentuk angular – rounded. 

Komposisi material terdiri dari  biotit, piroksin, kuarsa, plagioklas, ortoklas, mineral opak, matriks dan mud. Ukuran 

mineral  0,025 mm – 2,05 mm. 

Deskripsi Material 

Komposisi Material 
Jumlah 

(%) 
Keterangan Optik Material 

Biotit (Bt.) 5 
Warna absorbsi kuning kecokelatan, pleokroisme dwikroik kuat, relief 

sedang, belahan 1 arah, ukuran mineral 0,2 – 0,3 mm, warna interferensi 
cokelat, sudut pemadaman 0°, jenis gelapan paralel 

Piroksin (Px.) 20 

Warna absorbsi tidak berwarna – kuning kecokelatan, pleokroisme tidak ada, 

relief tinggi, belahan 1 arah, ukuran mineral 0,5 – 0,7 mm, warna interferensi 

kuning kecokelatan, sudut pemadaman 43°, jenis gelapan miring 

Kuarsa (Qtz.) 

 
25 

Warna absorpsi tidak berwarna, pleokroisme tidak ada, relief rendah, bentuk 
subangular-angular, belahan tidak ada, ukuran mineral 0,225 – 0,625 mm, 

warna interferensi putih keabu-abuan, jenis pemadaman bergelombang. 

Plagioklas (Pl.) 10 

Warna absorbsi tidak berwarna, pleokroisme tidak ada, relief rendah, indeks 

bias nmin < ncb, belahan tidak ada, ukuran mineral 0,15 – 0,5 mm, warna 

interferensi putih keabu-abuan, sudut pemadaman 15°,  jenis pemadaman 

miring, kembaran Albit, jenis plagioklas albit. 

Ortoklas (Or.) 15 

Warna absorpsi tidak berwarna, pleokroisme tidak ada, relief rendah, 

belahan satu arah, ukuran mineral 0,375 – 0,75 mm, warna interferensi putih 
keabu-abuan, sudut pemadaman 6°, jenis pemadaman miring. 

Mineral Opak (Opq.) 10 Warna absorbsi hitam, ukuran 0,25 – 0,55 mm, warna interferensi hitam . 

Matriks (Mt.) 10 
Matriks berupa massa dasar mikrokristalin memiliki warna absorbsi kuning 

kecoklatan, warna interferensi abu-agu kehitaman, ukuran          . 

Mud 
5 

Lime mud dengan sifat optik warna absorbsi tidak berwarna, ukuran mineral 

< 0,02 mm, warna interferensi kuning keemasan 

Nama Batuan :   Arcosic arenite (Pettijohn, 1975) 

//– Nikol       X – Nikol  

Lensa Okuler : 10x                                                 Lensa Obyektif : 5x                                       Perbesaran Total : 50x 
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No sayatan / No conto  : UL/02/SH                                                                           Satuan               : Serpih 

Lokasi                            : Ulfha                                                                                  Nama Batuan   :  Feldspatic wacke 

Foto 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tipe Batuan  : Batuan Sedimen  

Tipe Stuktur  : Berlapis, Menyerpih 

Mikroskopis           : 

Warna absorbsi kecoklatan, warna interferensi kuning kehitaman, tekstur klastik, bentuk angular – rounded. 

Komposisi material terdiri dari biotit, kuarsa, ortoklas, muskovit, mineral opaq, matriks dan mud. Ukuran mineral 

 0,025 mm – 0,25 mm. 

Deskripsi Material 

Komposisi Material 
Jumlah 

(%) 
Keterangan Optik Material 

Biotit (Bt.) 5 
Warna absorbsi kuning kecokelatan, pleokroisme dwikroik kuat, relief 

sedang, belahan 1 arah, ukuran mineral 0,2 – 0,3 mm, warna interferensi 
cokelat, sudut pemadaman 0°, jenis gelapan paralel 

Kuarsa (Qtz.) 

 
5 

Warna absorpsi tidak berwarna, pleokroisme tidak ada, relief rendah, bentuk 
subangular-angular, belahan tidak ada, ukuran mineral 0,2 – 0,25 mm, warna 

interferensi putih keabu-abuan, jenis pemadaman bergelombang. 

Ortoklas (Or.) 

 
25 

Warna absorpsi tidak berwarna, pleokroisme tidak ada, relief rendah, 

belahan satu arah, ukuran mineral 0,2– 0,25 mm, warna interferensi putih 

keabu-abuan, sudut pemadaman 6°, jenis pemadaman miring. 

Muskovit (Ms.) 10 

Muskovit memiliki warna absorbsi transparan/colourless, warna 

interferensi kuning kemerahan. Memiliki relief sedang, bentuk 

mineral anhedral – subhedral, intensitas tinggi, ukuran 0,3 – 0,4 mm, 

pecahan tidak rata, belahan satu arah, pleokrisme dwikroik, sudut 

gelapan 3
0
, jenis gelapan bergelombang.  

Mineral Opak (Opq.) 5 Warna absorbsi hitam, ukuran 0,1 – 0,2 mm, warna interferensi hitam . 

Matriks (Mt.) 45 
Matriks berupa massa dasar mikrokristalin memiliki warna absorbsi kuning 

kecoklatan, warna interferensi abu-agu kehitaman, ukuran          . 

Mud 
5 

Lime mud dengan sifat optik warna absorbsi tidak berwarna, ukuran mineral 
< 0,02 mm, warna interferensi kuning keemasan 

Nama Batuan :   Feldspatic wacke (Pettijohn, 1975) 

//– Nikol       X – Nikol  

Lensa Okuler : 10x                                                 Lensa Obyektif : 5x                                       Perbesaran Total : 50x 
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